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Calculation policy

The following calculation policy has been devised to meet requirements of the National Curriculum
2014 for the teaching and learning of mathematics and is also designed to give pupils a consistent
and smooth progression of learning in calculations across our school.

Intent

Maths is a subject and skill fundamental to children’s future success, regardless of background,
starting point or future ambition. Our intent is to develop children’s ability to solve problems, to
reason, to think logically and to work systematically and accurately. We aim for our children to
become confident mathematicians who aren’t afraid to ask questions and take risks. To do this we
strive to provide our children with a high-quality curriculum that is challenging, rich in context and
enjoyable, and which builds on children’s knowledge and understanding from the end of KS1
through to the end of KS2.

Through following the National Curriculum, we aim to ensure that all pupils:

e become fluent in the fundamentals of mathematics, including through varied and frequent
practice with increasingly complex problems over time, so that pupils develop conceptual
understanding and the ability to recall and apply knowledge rapidly and accurately.

e reason mathematically by following a line of enquiry, conjecturing relationships and
generalisations, and developing an argument, justification or proof using mathematical
language.

e can solve problems by applying their mathematics to a variety of routine and non-routine
problems with increasing sophistication, including breaking down problems into a series of
simpler steps and persevering in seeking solutions.

Implementation

Our curriculum is coherently planned, and lessons follow the small steps outlined by the White Rose
Maths Hub and the programme of study outlined in the 2014 National Curriculum. Teachers follow
the sequence of small steps so that they are taught in an order that makes sense and is relevant to
the children they teach.

Lessons incorporate a Concrete, Pictorial and Abstract (CPA) approach to model and support
children’s understanding of mathematical processes. High quality resources are used to scaffold
learning for all children, this includes reasoning and problem-solving questions which extend
learning and give pupils opportunity to apply their understanding in a variety of different contexts.
Pupils are also given ample time to master concepts through additional practice, focus groups and
questioning.

The teaching of maths considers the entire class through rigorous planning and assessment.
Retrieval activities are also used to revisit previous learning and ensure Maths skills are embedded.
Homework is set to revisit and consolidate prior learning. Where possible, meaningful links are
made with other areas of the curriculum.

Maths lessons take place each day, lasting for approximately 1 hour. Whole class teaching is used
with individuals and groups being supported within the lesson as required. In the upper school,
classes are set by confidence in order to scaffold and master key concepts in both groups more
effectively. Children identified as needing additional support at various times of the year are placed
in booster or tuition groups which take place outside of daily maths lessons.




Our calculation policy is used to ensure a coherent and consistent approach to teaching the four
operations across the school. With the consultation of staff through the school, this policy has been
created using a stages approach to support individual ability and progression through learning.

As children are expected to know all multiplication facts up to 12 x 12 by the summer term of Year 4
so that they can take the National Multiplication Tables Check (MTC), times tables are taught regularly
using a progressive approach. In Year 3, children begin by recapping facts learnt in Year 2, reinforcing
the 2s, 5s and 10s times tables, before moving on to the 4s and 8s, and the 3s and 6s. In Year 4, they
rehearse those learnt previously before moving on to the 12s, 7s, 9s and 11s. Children are encouraged
to use the skills of doubling, halving and the commutative properties of multiplication i.e. 2x3 =6
therefore 3 x2 =6.

Problem solving

Where possible, teachers ensure that pupils have the opportunity to apply their knowledge in a variety
of contexts and real-life problems (including through exploration of cross-curricular links) to deepen
their understanding in every lesson.

Choosing a calculation method:

Step 1: Can | do it in my head using a mental strategy?
Step 2: Could | use some jottings to help me?

Step 3: Should | use a written method to work it out?

Below are the methods in which pupils are taught the concepts of addition, subtraction,
multiplication and division.




Addition - Working at KS1 standards - Stage 1

Objective and Strategy

Concrete

Pictorial

Abstract

Combining two parts

to make a whole:
part- whole model

e

Use cubes to add two numbers together as a
group or in a bar. (Some children may still need to
use real objects)

Use part-part whole model

Use pictures to add
two numbers
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1 |

together as a group
orina bar.

The Bar Model will be used as a method to support
problem solving involving addition, continuing with the
concrete representations and moving onto using
pictorial representations of objects. Some children will
also move onto the abstract.

i B ”"ff‘f'“ o Ao 3 Marbles 1 Marble
¢ e|le|le { '
Pictorial (concrete) Abstract

Use the part-part
5 whole diagram as

shown above to move
inta the abstract.

4+3=7

10=6+4

Represent and
use number
bonds and
related
subtraction facts
within 20

@ 6+4=10
®| Y s-o
. 10-6=4
@

Tens Frame

(Some children may need to initially use real
objects then move onto the representation, egg
boxes may also be used
to support this)

G 6vamn0
4+6=1o

4 10-4=6
10-6=4

Part Whole Model

6+4=10
4+6=10
10-4=6
10-6=4

Bar Model

Bar model and part-part whole to be used

alongside abstract

Addition and
suBtraction of one-
digit and two-digit
Numbers to 20
including 0.

64329 <44+ D1 To+

0123 445 67T 89 10
Start at the larger number on the number line and
count on in ones.

5+12=17
17=12+5




Start at the bigger
number and
counting on

Start with the larger number on the bead string
and then count of to the smaller number 1 by 1
to find the answer.

12+5=17 -
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Start at the larger number on the number
line and count on in ones or in one jump to
find the answer

Place the larger number in your head and count on
the smaller number to find your answer.

Regrouping to make
10 (The ‘Make 10’
strategy)

6+5=11

| oneseeeee v

Start with the
bigger number
and use the

smaller number
| to make 10.

Use ten frames.

Use pictures or a number line. Regroup or Partition
the smaller number using the part part whole
model to make 10.

9+5=[14
mmm .5
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7+4=11

If  am at seven, how many more do | need to
make 10. How many more do | add on now?

Vocabulary

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing, part, part, whole




Addition - Working at KS1 standards - Stage 2

Adding 3 1-digit
numbers

4+7+6=17

Put 4 and 6 together to make 10. Add on 7.

——e——
e —
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Following on from making 10, make 10 with 2 of the digits (if

possible) then add on the third digit.

FF . dos . 958

LR 4
58S
srots &5

Add together three groups of objects. Draw a

picture to recombine the groups to make 10.

47+ 6 = + Combine the two numbers

10 that make 10 and then add

o on the remainder.

Adding a 2-digit
number and ones

DooCC el
ooocoe h7+5=22
|E|gilg§ Use ten frame to

make ‘magic ten

17+5=22

Use pari
part whole \
and number @
line to
model.
@)

17+5=22

Explore related facts

Plg__ 16+7 17+5=22
| N 5+17=22
22
Children explore the pattern. 22—17=5
e 20 23 17 5
17+5=22 22—5=17
Bar Model
27+5=32
_ 15 !
Adding a 2-digit . 27 + 30
number and og +10 +10 +10 27+10=37
multiples of 10 - | \ / 27 +20=47
| —t—t—
25+10=35
i 27+o=57

Explore that the ones digit does not change

\ 27 37 47 57
Base 10 may be used above the number line
initially.
The calculation will be shown alongside the
number line to see the connection




Adding two 2-digit

24 +15=

numbers (no

Add together the ones first then add the tens. Use the Base 10 blocks first
before moving onto place value counters.

After practically using the base 10 blocks and place value counters,

boundary

: o Partitioning:
children can draw the counters to help them to solve additions.
exchanging) i - T lo 25+4
——] 00 0@ e \
OOOOn (mees ~ 20+ ‘ 40 +7
el o0 |eoe®
OO [senem 20 +40 =60
5+7 =12
(Some children may not be ready for place o 5 Be w55 I8 4B 60+12=72
value counters in Y2) — PN NN
Numicon may also be used ~H o & 0T Recording addition in columns supports
place value and prepares for formal
Use number line and bridge ten using part whole if wr;ttin me;hofdshWIth Iargﬁ;gumbers.
'-’ - necessary. Towar ]E eenI o t;year,_c i ren_mo_veto
Base 10 may be used above the number line. more formal recording using partitioning
method:
The calculation will be shown alongside the number line to 40+ 7
see the connection 30+ 5
70 + 12
The Bar Model will be used to support problem solving
moving onto the generalisation that b+c=a. Children will
focus on using the abstract representation with the pictorial
to support where necessary.
Vocabulary

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens, units, partition, addition, column, tens




Addition - Stage 3

(no exchanging)

Using manipulatives (dienes, numicon, counters),

children are to line up hundreds, tens and ones.

Children should be secure with using PV counters
before moving onto pictorial.

gl® e

Children are to draw, in a PV frame, the manipulatives,
that they are using.

Secure knowledge of representation with the PV columns.

The calculation will be shown alongside the model to see
the connection

Objective and Strategy Concrete Pictorial Abstract

Add and sustract T o
. - Bocs
numbers with up to 222 IO = When children have secured their
3-digits, using formal OOl meas g 333 m understanding of place value through
written methods of 122]0 " o addltllon, they vr\:llldbelgm todexpi:ore the shlort
P ] column method alongside the pictoria
(musssssnss)

columnar addition II- [s]=) él g - examples,
Column addition

325
rarATE
78%6‘:

.o/

Children can draw a representation of the grid to further
support their understanding, carrying the ten
underneaththe line.

% Caiculations = i
| |
000 (0000 - '
L Model | Calculation
© ooooo; 2
The calculation will be shown alongside the model
used to see the connection
Model Calculation
Column addition (with ' '
exchanging) Hundrads Tens Ones \ o Children may begin to explc?re Fhe expanded
. . Tenas '5 2 0 i SHd column method for exchanging if they need to
k), . . .
When children can use " I " I P o = by .-:‘r: ! deepen their understanding of this concept.
o . reod oall | %
column z.;\ddltlon W|jchout. sene o |8 1_13;.J eiid 'L%%.n |
exchanging, they will begin to B
explore exchanging. e




Hundreds Tens Ones
(1] »00) | 0000
0
o 0000
o=

265

164

If children have a good grasp of exchanging,
they may move straight to the short column
method for addition.

3|51 7
+| 13196

I |
When exchanging into another column,

children are taught to carry the ten
underneath.

1378
+2 148

3526
11

Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, exchange, carry




Addition - Stage 4

Objective and

Concrete

Pictorial Abstract
Strategy
Using formal written co % |oe| o0 The expanded column method may still be
Children continue to use dienes or place value counters to add, Se ® LA used for children who do not have a full
methods of oo
.. exchanging ten ones for a ten and ten tens for a hundred and ten T T grasp of place value and/or exchanging.
© e
columnar addlt_lon hundreds for a thousand. - :: - ceo ¥
where appropriate » i
721244597 = 2 I 5 A
Add numbers with up °

to 4 digits (with
exchanging)

A
- };:‘:a'q

Z
2

~

T is | Hundreds |  Tens Thoveande | Hundreds | _Tens [ ones

' °  °%® Feeiec0s

W |11 oo o e
./l/---- e//\/

The calculation will be shown alongside the manipulative used to see the
connection

Model Calculation

Children can draw a pictorial representation of
the columns and place value counters to further
support their learning and understanding.

?

, I
(579
@ ° \ 2138

:
?

Otherwise, they will continue to rehearse the
short column method.

3150117
396
JRIINE:

3

1378
+2 148

3526
11




Add decimals with
2 decimal places,
including money.

01' i ..2. !:cz.
v l q '...&.Q.{‘.

—_— e

Introduce decimal place value counters
and model exchange for addition.

F|n o

£125]- 1S
+ E17] |5
AN IERE.

As the children move on, introduce
decimals with the same number of
decimal places and different. Money can
be used here.

Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, decimal, decimal point




Addition - Stage 5

Objective and Strategy Concrete | Pictorial Abstract
Add numbers with more See Year 4

than 4 digits. ?
1

365 2.4

| 365 |‘

2
At this stage, children will spend a short time exploring the concrete and pictorial representations, and

will spend more time mastering the abstract method using larger numbers.

000
00
O h

Children should have abstract supported by
a pictorial or concrete if needed.

Add several numbers
of increasing
complexity, including
adding money,
measure and decimals
with different
numbers of decimal
points.

See Year 4

At this stage, children will spend a short time exploring the concrete and pictorial representations, and
will spend more time mastering the abstract method using larger numbers.

81,0519

3606 %
15,301
+ 2055 |
iED SRk
23 36 |
9-080
S9-770
+ .} 300!
93 - SII/'
2 2 I

Insert zeros for place holders.

Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary, decimal, decimal point




Subtraction - Working at KS1 standards - Stage 1

Objective and Concrete Pictorial Abstract
Strategy
Subtract )
one-digit Use physical objects, counters . cubes etc Cross out drawn objects to show what has been taken away.
and two- to show how cbjects can be taken away. 7 —4 = 3
digit m ' K X R % 3
numbers to G—A = ‘ - . ARt  ’3 L
&P ' 3.9.% 1 e
. R Y o 1 X s 3
including 0. ’ ’ EN XN AN el

| ! | )

oA e 15-3= 12
ki ° o

Taking away A=
N

Counting back

Make the larger number in your subtraction. Move the beads along
your bead string as you count backwards in ones.

———

13-4
e

Use counters and move them away from the group as you take ther
away counting backwards as you go.

Count back on a number line or track

Start at the bigger number and count back the
smaller number showing the jumps on the number
line.

Put 13 in your head, count back 4. What
number are you at? (Use your fingers to
help you)




Find the

Compare objects and amounts

Hannah has 12 sweets and her sister has

difference 8
Counton
. to find the 5. How many more does Hannah have
m 7 'Seven is 3 more than four E— e than her sister?
EEEB 4 B S e e e
'T am 2 years older than my 0 1 2 3 4 S 6 78 9 101HDQ
sister'
5 Pencils Comparison Bar Models
[ | Draw bars to find Usa Is 13 years old. Her sister is 22 yeors old
: X A ¢ the difference between 2 Find the difference in age between them.
' I ’ ’ l numbers. 13 7
3 Erasers ? suter
Lay objects to represent bar model. 22
Represent
& )
and use Link to addition. Use NN E]
number PPW model to model
bonds and the inverse. Nﬁ N —
related
. 4 A .
subtraction () NN
facts within
20 If 10 is the whole and 6 is one of the arts, Move to using numbers within the part whole model.
what s the other part?
Part-part Use a pictorial representation of objects to show
whole 10—6=4 the part-part whole model
model
Make 10
14-9=
13-7=[6 e
E -4 -3
! o
m m g Fﬂ (4] > C How many do we take off to reach
L A A A A A A A A A i A A A A A A A A A ]
= = O 1t 2 3 4 85 6 7 8 © 10 11 1213 14 15 16 17 8 19 20 the next 10?
I 1 T How many do we have left to take off?
] l "" Start at 13. Take away 3 to reach 10. Then take away the remaining 4
= so you have taken away 7 altogether. You have reached your
Make 14 on the ten frame. Take away the four first to make 10 and answer.
then takeaway one more so you have taken away 5. You are left with
the answer of 9.
Vocabulary equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left, how

much less is...




Subtraction - Working at KS1 standards - Stage 2

Objective and Strategy

Concrete

Pictorial

Abstract

Subtract a two-digit
number and ones, a

I P

34—13=21

Children draw representations of Dienes and

43—21=22

Recording subtraction in columns

two-digit number cross off.

d tens. two two- supports place value and prepares for
af' . ! — formal written methods with larger numbers.
dlglt. r.lurr]bers — Toward the end of the year, children
Partltlonlng to Use Dienes to | — x % ﬁ move to more formal recording using
SUbtraCt. Wltl;lo_Ut show how to par- | D partitioning method:
regroupu;\g: friendly tition thanimber 0O e.g. 43-21=22
numbers when subtracting P

without regroup- T 40 and 3
ing. -20and 1
L ! _20and2
The calculation will be shown alongside the manipulative used 43—21=22
Model | Calculation
Make ten strategy
~ — ————— =
SRXRIREIN +4 +10 +3 93_76 - 17
2 [is
< > 76 80 90 93
? 22 20/ \3; ‘counting on’ to find ‘difference’
’i
34—28

Use a bead bar or bead strings to model counting to
next ten and the rest.

Use a number line to count on to next ten and

then the rest.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left,

how much less is...difference, count on, strategy, partition,




Objective and
Strategy

Concrete

Pictorial

Abstract

To suBtract
NUumbers with
up to three-
digits, using
formal written
methods of
columnar
suBtraction

Column
subtraction
(without
exchanging)

-3
!I I I @@@ 47—32

< —
¥

Use base 10 or Numicon to model

The calculation will be shown alongside the
model chosen to see the connection

Model Calculation
® | ® OA
O (0GR OB uc-w-
“ _176
64
12

Children are to be secure with use
of PV counters before moving onto

abstract.

38

When children have secured their understanding of place value
through subtraction, they will begin to explore the short column
method alongside the pictorial examples.




Column
Subtraction

(with
exchanging)

Begin with base 10 or Numicon. Move to
pv counters, modelling the exchange of a
ten into ten ones.

Use the phrase ‘take and make’ for
exchange.

Children always write out their calclation to
the side

435 -273 = 162
4355

Hundreds Ones 3 4‘3 5 . |

Tens
444
| _ 273 273 ?

EE LI 262
- ittt .

Hundreds Tens Ones 435
eOSO 00O gOﬁﬁ
273 N

COOZY) ?

Ul

Children may begin to explore the expanded column method for
exchanging if they need to deepen their understanding of this

concept.

If children have a good grasp of exchanging, they may move
straight to the short column method for subtraction.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how

many left, how much less is...difference, count on, strategy, partition, exchange, borrow




Subtraction - Stage 4

Objective and Strategy

Concrete

Pictorial

Abstract

Subtract numbers with
up to 4 digits using the
formal written
methods appropriate
of columnar
subtraction where
appropriate.

Year 4 subtraction with
up to 4 digits

Model process of exchange using Numicon, base ten
and then move to PV counters.

Use the phrase ‘take and make’ for
exchange- see Y3

The calculation will be shown alongside the model
chosen to see the connection

Model Calculation
Thousands | Hundreds Tens Ones
0220|000 /// g@
LQQOG
22
2

Children to draw PV counters and show their
exchange —see Y3

The calculation will be shown alongside the
model; chosen to see the connection

Model Calculation

This will lead to an understanding of subtracting any number
including decimals.

4357
— 2735
1622

Introduce decimal
subtraction through
context of money

Children to be encouraged to use
counters to represent numbers and
take counters away to subtract.

Ones @ Tenths Hundredths
O (6] OISO - 1-1-)
)

(@) () (@)(a)
AN

(”\ . Vi Y ¥
a\)| o1 (e[ ar)
N/ N R XS

N A
(o ) e )
“

\&

own way to record the
exchange/regrouping

When confident, children can find their

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how
many left, how much less is...difference, count on, strategy, partition




Subtraction - Stage 5 and 6

Objective and Strategy

Concrete | Pictorial Abstract

Subtract with at least
4 digits, including
money and
measures.

Subtract with
increasingly large and
more complex
numbers and decimal
values (up to 3 decimal
place).

At this stage, children will spend a short time exploring the concrete and pictorial representations, 5
and will spend more time mastering the abstract method using larger numbers.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many
left, how much less is...difference, count on, strategy, partition, tens units




Multiplication - Working at KS1 standards Stage 1

Objective and Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using manip- Draw pictures to show how to double numbers Partition a number and then

ultives including cubes and Numicon
to demonstrate do?ling

double each part before

16
/7 \
10 6

+0O = _
Double 4 is 8 I
sowne | R x2 x2
f“_ 4 + A J -
7 mEE gEE 20 12
double 4is 8 . !
4x2=8 il + (=

Counting in

-

Count in multiples of a number aloud.

a o a
| al\7 Mo ol e oly
. ‘j% 2, l;nt',_ J‘J.L? oY = \urlL; $‘r’in Write sequences with multiples of numbers
f 7 D .
Multiples \, ! \o :, Y = . 2 4
i, oA S i A 2,4,6,8,10
£ AV h Y4 v i
2 S 0 (1 0 28 30
5, 10, 15, 20, 25, 30
Use a number line or pictures to continue support in counting in
Count in multiples supported by concrete objects in equal groups. multples.
Repeated There are 3 plates. Each plate has 2 star biscults on. How many biscults are there? Write addition sentences to describe objects and pictures.
addition

el e

Use different objects to add equal groups.

2 add 2 add 2 equals 6

5+5+5=15

24242+42+42=10

recombining it back together.




Use pictorial including number lines to solve

PIoblempiere are 3 sweets in one bag.
How many sweets are in 5 bags

altogether?

3+3+3+3+3
® o ® eo-15
B @
.. .. ..
o L J [ J
.- .~ - - =
# ~ » ~ v

Understanding
arrays

Use objects laid out in arrays to find
the answers to 2 lots 5, 3 lots of 2 etc.

T T
Nime —

arRaYy-NBOWS!

h array

Directions: Color it eac!

3x2
2x5

10

Vocabulary

Groups of, lots of, times, array, altogether, multiply




Multiplication - Working at KS1 standards Stage 2

Objective and Strategy

Concrete

Pictorial

Abstract

Counting in multiples
of 2,3,4,5, 10 from
0 (repeated addition

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar

models.

5+5+5+5+5+5+5+5=4O

e

T ()

Number lines, counting sticks and bar
models should be used to show repre-

sentation of counting in multiples.

ofln of\n afl s Il oo f\n
\ | |/ \ f
‘:l.[,av;\;ll:f ‘)ﬂﬁ“\fﬁ \.fiL; i‘\'\l"",

L Oy ] 7 N 5 g

" L R o
2 s 0 1 20 28 Jo
3 +3 3 3

o |l 20 ] 0 as

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8,10
0,3,6,9,12, 15

0,5, 10, 15, 20, 25, 30

4 x3 =

Multiplication is
commutative

Create arrays using counters and cu-
bes and

Numicon.

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of
the multiplication does not affect the answer.

Use representations of arrays to show different
calculations and explore commutativity.

0000

12=3x4
12=4x3

Use an array to write
multiplication sentences and
reinforce repeated addition.

00000
00000
00000

5+5+5=15
3+ 3+3+3F+3=15
5x3=15
IaXH=15




Using the Inverse

This should be
taught alongside
division, so pupils
learn how they
work alongside
each other.

7x3=21
3xT7=21
21=-3=17
21-7=3

[T
[T
[T

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative.




Multiplication- Stage 3

Objective and Strategy Concrete Pictorial Abstract
Multiplying a . s When children have secured their
two digit ey understanding of multiplication through
number by a jusanmsanas W concrete and pictorial representations, they
one digit e — Bar model are used to explore missing numbers will begin to explore the long column
number SR +++ method which reinforces place value and
Cprereeeres i times tables knowledge.
: [Eissnsaans F++ 4x =20
Solving
problems % F++ H T O
including Sppeppeerer
- 3 4
missing EES | e
number errrrTTTT x 5
problems, T
integer scaling 2 0o (5x4)
problems. + | 1 5 | 0 (5x30)
e Terw Cres 117|090
0000000
0000000 s
Bar modelling and number lines can support
learners when solving problems with multiplica-
tion alongside the formal written methods.
ALWAYS DISPLAY THE CALCULATION BESIDE THE MODEL
Model Calculation
Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product, multiples

of, scale up




Multiplication- Stage 4

Objective and Strategy

Concrete

Pictorial

Abstract

Multiply two- digit
and three-digit
numbers by a one-

FOR THE CALCULATION 245 x 4 = 980

Hundreds Tens

Children can be encouraged and challenged to

find an answer using bar modelling

Children may continue to explore the

expanded column

method, particularly if they

are not yet secure with their times tables.

digit number using (‘EEEEEEEEED 1) T I
formal written s nenee (o * 15 - 930
layout p— 3 4
5% [ 11b[ 56
EE = i s N
T \,\/___J
. . Nasesesssse ) 4 ™ G2l 2 0 (5 x 4)
™ Ll LU
errrrTTTT 4+ 1 5 0 | (5 x 30)
T
T 1 7 0
fasmnnsnnsn] [ 11 1-]]
: [zmsmmammns)
mman When children have a good grasp of this, they
will move to the short column method.
Hundred:
o0 e
00 il
©0 x 5
(=] =) 17 | o
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ALWAYS DISPLAY THE CALCULATION BESIDE THE MODEL Bar modelling and number lines can support
learners when solving problems with multiplica-
Model Calculation tion alongside the formal written methods. H T O
2 4 5
X 4
9 8 0
1 2
Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,

multiples of, scale up, inverse, derive




Multiplication- Stage 5

Objective and Strategy

Concrete

Pictorial

Abstract

Multiply numbers
up to 4-digits by a
one-digit number
using the formal
written method,
including long
multiplication for 2-
digit numbers

Single digit first

When multiplying 4-digit numbers, place value counters are
the best manipulative to use to support children in their
understanding of the formal written method. If children are
multiplying larger numbers and struggling with their times
tables, encourage the use of multiplication grids so children
can focus on the use of the written method.

1826 X 3 = 5478

*156: T3
P I Wl R S

G2l

Bar mode ing and number lines can support
learners when solving problems with multiplica-
tion alongside the formal written methods.

1826 X 3-5,478 |

Th H T O
1,826

x 3
5 4,7 8
2 1




Multiply numbers
up to 4-digits by a
one-digit number
using the formal
written method,
including long
multiplication for
2-digit numbers

Long multiplication
2-digit X 2-digit

When multiplying a multi-digit number by 2-digits, use the
area model to help children understand the size of the
numbers they are using. This links to finding the area of a
rectangle by finding the space covered by the Base 10. The
grid method matches the area model as an initial written
method before moving on to the formal written

multiplication method.
20 2
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Display the
calculation beside the
model.

31X22=682

0000 |
qpeetd| | |
elocoe 00

Q@ 0000

H| T O

2 2

X 3 1
2 2

] b 0

6 | 8 2

22 X 1 on the first line.
22 X 30 on the second line. Show
multiplying by 10 by putting zero
(place holder) in the ones first.
All whole numbers times 10 or a
multiple of 10 end in a zero




Multiply numbers
up to 4-digits by a
one-digit number
using the formal
written method,
including long
multiplication for
2-digit numbers

Children can continue to use the area model when
multiplying 3 by 2 digit numbers. PV counters become more Th H T O
efficient to use but Base 10 can be used to highlight the size
of the numbers.

Encourage children to move towards the formal written
method seeing the links with the grid method
234X 32 =7488 X 3 2

@0 0000000

3-digit X 2-digit 4 b6 8
000 0000000
0® ® 0000000 7ol 2 0
0/© ® ©00 0000 .
000 000000
000 000000

Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product, multiples

of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed




Multiplication- Stage 6

Concrete

Pictorial ‘ Abstract

Multiply numbers
up to 4-digits by a
one-digit number
using the formal
written method,
including long
multiplication for 2-
digit numbers

4-digit X 2-digit

When multiplying 4-digits by 2-digits, children should be confident in the written method. TTh| Th | H T|©°

If they are still struggling with times tables, provide multiplication grids to support when they are focusing on
the use of the method.

Consider where exchanged digits are placed and make sure this is consistent.

Multiply decimal
up to 2 decimal
place by a single
digit.

Remind children that the single digit belongs
in the units column. Line up the decimal
points in the question and the answer.

SN
N

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product, multiples
of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed




Division - Working at KS1 standards Stage 1

Objective and
Strategy

Concrete Pictorial

Abstract

Division as
sharing
(sharing
objects into
groups)

‘ Children use pictures or shapes to share quantities.

S Y | 33 33
o Gl orobaeion $$ FF
@ @ | 8+2=4

Children use bar modelling to show and support

understanding.

QOOI..O }AOOQ IOOO

12+4=3

Share 9 buns between three people.

9+3=3

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array




Division - Working at KS1 standards Stage 2

Objective and Concrete Pictorial Abstract
Strategy
Division as Divide quantities into equal groups. Use a number line to show jumps in groups. The number of jumps
. Use cubes, counters, objects or place value counters to aid equals the number of groups.
grouping understanding. 0 1 2 3 4 56 7 8 9 1011 12
— A At AR A Share 30 with 5 people, how many does each
]O 96 + 3 =32 ™ 3 8 = person get?

‘ © ® @) Think of the bar as a whole. Split it into the number of groups you an
-iow - £ ? o. O. (). dividing by and work out how many would be within each group.
! e

©® 0® o®

.....l .....‘.O...:.....‘.......C......‘..:

48 -2 =24

Vocabulary share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over




Division- Stage 3

Objective and Concrete Pictorial Abstract
Strategy
Division as e i coapie s on P Continue to use bar modelling to aid solving How many groups of 3 are in 48?
: counters to aid understanding.
grouping division problems.

24 divided into groupsof 6 =4

96 + 3 =32 20+95=7
S x?=20
ce e Je
e® 0® o®
Divide 2 digits esassscesy) mm ue Share 52 between 4 people, how many does
by 1 digit saase 52 each person get?
(sharing with 10 L ome ] A
exchange) nee
R . ? ? ? ?
No remainders
jusnsnsnnnn |- }-§ -]
T 96+ 8
. 96+ 4
96+3
96+ 6

Q00 oooooq
@®) 000000
Ca—

| 52+4=13 |

Compare the statements using <,> or =

00 00

10+ 3=13 60+3()60+4




i Ron uses place value counters to divide 42 into three equal groups.
He shares the tens first
and exchanges the

00000
DO00O remaining ten for ones.

OOOH@OO

Then he shares
the ones.
42 +3=14

000

. Annie uses a similar method to divide 42 by 3

&
50008 (-9 (-

Children may use pictorial representation for
the PV counters, alongside the part-whole
model

O 0000

Children use their times-tables to partition the
number into multiples of the divisor.

Divide 2 digits
by 1 digit
(sharing with
remainders)

14+3=

Divide objects between groups and see how much is left over

=
&

Moving on to:

. Use place value counters to work out 94 + 4
Did you need to exchange any tens for ones?
Is there & remainder?

0.0 c 0o
oo%ooﬂ

53
|

13 113 [ 13 |13 |1 [ 53 - 4 =13 r1

Jump forward in equal jumps on @ number line
then see how many more you need to jump to
find a remainder.

b/W\ .

Draw dots and group them to divide an amouni
and clearly show a remainder.

OOOOL

Use bar models to show division with remain-
ders.

Complete written divisions and show the re-
mainder using r.

29 + 8 = 3 REMAINDER 5
T T Y T

dwidend divisor gquotiont remancer

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product




Division- Stage 4

Divide 2 digits For the calculation 52 divided by 4 Students can continue to use drawn diagrams with dots or cirdes to

.. help them divide numbers into equal groups.
by 1 digit 3
(grouping) Tens

O

838328

tH

Id

o

.

HE

/00\/00\YO O
0O/\OOA00

Encourage them to move towards counting in multiples to divide
more efficiently,




Divide 3 digits

For the calculation 844 divided by 4

by 1 digit 844 Begin with divisions that divide equally with no
(sharing) 100 | 160 | 100 | 100 \ remainder
00 100 m*m ?
s W) 3)7 "y
@ @ O oooo Children should be aware that a 0 is used to keep
e ° O oooo place value, if the number is not divisible.
043
3 1
8)77 'y
Move onto divisions with a remainder.
8 6 r 2
3
5|4 3 2
Vocabulary share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,

inverse, derive




Division- Stage 5

Objective and Concrete Pictorial Abstract
Strategy
Divide at least Children can continue to use grouping to support their
4 digit Hundreds LEIE _ understanding of short division when dividing a 3 or 4 4 2 6 6
numbers by 1 [. Y ) .][. @D .} PPP .] digit number by a 1 digit number

digit.

Interpret
remainders
appropriately
for the context

Short Division

0000 %

301818
o
|

8,532+ 2=4,266]

Extend:
Finally move into decimal places to divide the
total accurately.

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,

inverse, derive, formal written method.




Division- Stage 6

Objective Concrete Abstract
and Pictorial
Strategy
Long When children begin to divide up to 4 digits by 2 digits, written methods become the most accurate
division as concrete and pictorial methods become less effective. ol4 8 9
i . . . i 1x15=15
Children can write out multiples to support with larger remainders. 51713 3|5
2x15 =230
Children will also solve problems with remainders where the quotient can be rounded as - B 0|0 0 (x400
appropriate. —
113135 I3x15=45
- 1/2]0|0|x80 4%x15=60
1 3 | 5 5x15=75
— 1 35| (x9) 10 x15 =150
0
2 4 r |1 1x15=15
1 5 | 3 7 2 2x15=230
- 3/0 0 53%x15=45
219 4%x15=60
5x15=75
— 6 0
10 x15 =150
112




